Results were reported of psychophysical forward-masking experiments using a lateralization method. A general interpretation of masking was given, considering masking to be the combined result of three different mechanisms: the overlap mechanism, the adaptation mechanism, and the suppression mechanism. The aim of this study was to demonstrate the use of the lateralization method in a masking experiment. Masking was measured in a band-widening experiment using a test tone frequency of 3 kHz, which is the center frequency of the masking noise. It was found that the effect of the suppression mechanism depends in a complex way on the difference between masker level and test tone level, as does the bandwidth at which maximum masking occurs. These level effects could be described qualitatively by means of nonlinear excitation patterns.
INTRODUCTION
This paper presents some tentative results from a study of the masking process. Its primary goal is to describe a new measuring technique which uses a lateralization paradigm in forward masking. The new technique is applied to a band-widening experiment.
The following paragraphs describe the theoretical and experimental framework within which the results of the experiment have been obtained. ,
For the interpretation of masking data we propose the following explicit hypothesis regarding underlying mechanisms.
A test tone will be masked by a masker whenever the "central detector" is unable to detect the presence of the test tone in the responses in the "auditory channels." The channels can be identified with primary auditory-nerve fibers. The detector has to detect the test tone response in neutral spike trains on the basis of either rate or synchrony information (e.g., Siebert, 1970 Siebert, , 1972 . In case of simultaneous masking the channels are excited by both test tone and masker. Detection performance will then depend on the ratio of the responses to test tone and masker. This , consideration leads to the well-known hypothesis that masking is due to the overlap of excitation patterns across the channels.
A test tone is masked when the .
masker's excitation pattern covers the test tone pattern (e.g., Zwicker, 1958) . Detection of the test tone requires the signal-to-noise ratio to exceed a certain criterion value. We term this mechanism the overlap mechanism. In absence of the masker; its role in the signal-to-noise ratio is played by internal noise. The internal noise determines the absolute threshold.
Theoretically, the overlap mechanism can be treated as a linear mechanism. There are, however, two additional factors that influence the excitation pa/terns, viz., lateral suppression and adaptation, of which at least suppression is essentially a nonlinear one. Lateral suppression (e.g., Sachs and Kiang, 1968; Houtgast, 1974 ) is assumed to work instantaneously, and to precede the adaptation mechanism. [It is reasonable to assume that suppression occurs at the input of the hair cell (ef., Selliek and Russell, 1979) , whereas adaptation appears to occur at the hair cell output (el., Furukawa and Matsuura, 1978) ]. The change in sensitivity of the auditory system during stimulation, i.e., adaptation, follows a gradual time course, as does the recovery after termination of the masker. The relatively slow post-stimulatory recovery of sensitivity is displayed in forward masking (de Mar•, 1940). The amount of adaptation is apparently related to the excitation level.
Thus, the results of a forward-masking experiment reflect the masker's excitation pattern. We assume that partial masking reflects the same processes as threshold masking, but to a lesser extent.
It is a psychophysical challenge to try to separate the role of the three mechanisms experimentally. The obvious difference between simultaneous and forward masking is that in forward masking there is no direct interaction between the excitation pattern of the test tone and the masker. Thus, in forward masking, detection is determined by the recovery state of the sensitivity and is limited by internal noise. The overlap mechanism is inoperative except for this internal noise floor. Hence, the comparative study of the two gives information about the overlap mechanism. An additional difference, and thereby a factor complicating the above analysis, is that the test tone in a simultaneous-masking situation is subjected to the suppression mechanism, whereas this is not the case in forward masking. It appears difficult to interpret data obtained in a simultaneous-masking paradigm in terms of perstimulatory adaptation and suppression because both test tone and masker are affected. The net effect of adaptation and suppression in the signal-to-masker ratio as seen by the detector is then greatly, if not completely, reduced. Since the amount of forward masking of the test tone depends on masker level, the decreases in calibration tone level required to center the hearing sensation at different masker levels could conceivably be perceived as different time delays. This is a problem for all experiments measuring time-dependent phenomena, but it should have only a minor effect in the present experiment.
It can be minimized by choosing a test tone that is as short as possible, without being too broad spectrally (e.g., a Gaussian-shaped 5-10-ms signal).
To compare the variability of the lateralization method as described above with the variability of the conventional threshold method, an exploratory forwardmasking experiment was performed with both methods. It can be concluded from our previous results (Bezemer, 1978) that the suppression mechanism has its maximum effect at the central frequency region of the masking noise. From this it follows that a test tone with an excitation pattern that occurs just within this frequency region will show the effect of the suppression mechanism most clearly. In general, with increasing signal level, the excitation pattern of a signal becomes progressively broader (e.g., Zwicker and Feldtkeller, 1967 Returning to the results shown in Fig. 3 
IV. CONCLUSIONS
The binaural lateralization method has proved itself a convenient and useful tool in partial-masking experiments.
From measured psychometric functions it can be concluded that the sensitivity of the lateralization method is about equal to the sensitivity of the conventional threshold method.
The occurrence of lateral suppression in a bandwidening experiment can be measured by making use of the lateralization method. fixed difference between these levels, the size of the suppression effect is not constant. Implications about suppression based on threshold measurements cannot directly be extended to above-threshold levels.
The bandwidth of the noise masker at which maximum masking occurs depends on the difference between masker level and test tone level; as this difference increases, the bandwidth at which maximum masking occurs decreases.
The results are interpreted qualitativity in terms of nonlinear excitation patterns. This interpretation is based on three mechanisms: the overlap mechanism, the suppression mechanism, and the adaptation mechanism. However, the interpretation within the given framework is not completed yet.
The effect of lateral suppression differs considerably between different subjects. 
